Ovarian pregnancies comprise approximately 3% of ectopic pregnancies. Moreover, ovarian pregnancies in the second trimester are extremely rare. We herein present a case of ruptured ovarian pregnancy in the second trimester. A 26-year-old Asian woman presented to our hospital complaining of an abrupt mental change. She was pregnant; however, she had not been receiving antenatal care. Her initial vital signs were unstable, and pelvic ultrasound revealed pelvic fluid collection. We analyzed the hemoperitoneum and performed exploratory laparotomy. When her abdomen was opened, we observed that her right ovary was ruptured. Placental cord insertion originated from the ovary, and a fetus was found in the pelvic cavity. The ovarian pregnancy was detected in a delayed state. Pregnant women require appropriate antenatal care, and pelvic ultrasound should be performed in the second trimester to ensure that the fetus is in the intrauterine cavity.
Introduction
Ectopic pregnancy, which is the implantation of the fetus in a site other than the uterine cavity, is a major cause of morbidity and mortality in women of reproductive age. Ectopic pregnancy is approximately 2% of the total pregnancies, and ovarian pregnancies account for less than 3% of all cases of ectopic pregnancy [1] [2] [3] [4] . An ectopic pregnancy is usually diagnosed in the first trimester, when antenatal care is initiated and patients present with symptoms, such as abdominal pain and vaginal bleeding. Therefore, an ovarian pregnancy in the second trimester is extremely rare. Here, we present a case of ruptured ovarian pregnancy in the second trimester.
Case report
A 26-year-old Asian woman (gravida 2, para 1) presented to the emergency room with an abrupt mental change. She was pregnant; however, she had not been receiving antenatal care, and the period of amenorrhea was unknown. No specific symptoms were noted before she visited the hospital.
The patient presented with coma, and the pulse oximeter revealed an oxygen saturation of 53% and absence of spontaneous breathing. She was intubated and provided with ventilator support. Her initial vital signs were unstable (blood pressure, 80/40 mmHg; body temperature, 34.0°C; heart rate, 137 beats per minute; respiratory rate, 14 breaths per minute). Initially, chest disease including pulmonary embolism was suspected because she could not breathe by herself and there was no indication of surgical abdomen. The emergent chest computed tomography revealed no lesions in the lungs; however, her abdomen became distended 30 minutes later.
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Secondly, we suspected hemoperitoneum with active bleeding. Pelvic ultrasound revealed pelvic fluid collection. The blood tests revealed a hemoglobin level of 4.8 g/dL; white blood cell count, 4,480/µL; and platelet count, 239,000/µL. The prothrombin time (PT) was prolonged to 19.4 seconds (range: 11.8-14.3 seconds), and the PT/international normalized ratio was 1.72.
On immediate exploratory laparotomy, massive bloody fluid was found in her pelvic cavity. Following removal of the fluid, we detected that a placental cord insertion originated from the ovary (Fig. 1A) , a normal sized uterus was seen, and a fetus was found dead in the pelvic cavity (Fig. 1B) . The fallopian tube was separated from the ovary (Fig. 1C ). Ruptured ovarian pregnancy was suspected based on the surgical findings. We performed a right oophorectomy; however, oozing from multiple sites during the surgery persisted due to disseminated intravascular coagulation (DIC) along with excessive bleeding. After the bleeding was controlled, the oozing gradually decreased and the operation was completed. In the operation room, 22 packs of red blood cell, 12 packs of fresh frozen plasma, 10 packs of platelet concentrates, and 10 packs of cryoprecipitate were transfused into the patient because of bleeding and DIC. Postoperatively, the patient was transferred to the intensive care unit for close monitoring. Twelve hours post-operatively, her urine output was approximately 70 cc (5.8 cc/hour), and her creatinine level was elevated to 1.69 mg/dL (reference: 0.5-0.9 mg/dL). Acute kidney injury due to hypovolemic shock was presumed, and the patient was administered diuretics to maintain an urine output of 40 cc/hour. At 3 days post-operatively, the urine 
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Dong Won Hwang, et al. Ovarian pregnancy rupture output increased to 150 cc/hour, and diuretics were discontinued. Her creatinine level increased to 7.51 mg/dL. at 8 days post-operatively, and then decreased spontaneously. Acute kidney injury was relieved, and the patient was discharged 18 days post-operatively. The actual weight of the dead fetus was 600 g.
Discussion
Here, we present a rare case of ruptured ovarian pregnancy that occurred in the second trimester. Ectopic pregnancy is defined as the implantation of a fertilized ovum outside the uterine cavity. The morbidity and mortality of ectopic pregnancies are high among women of reproductive ages [5] . Important risk factors in ectopic pregnancy include a history of pelvic inflammatory disease, prior ectopic pregnancy, insertion of an intrauterine device, tubal surgery, and tubal ligation [6, 7] . Recently, the prevalence of ectopic pregnancies has increased due to more accurate diagnostic tools and an increase in assisted reproductive technologies [8] .
Ectopic pregnancy is mostly diagnosed in the first trimester. Ovarian pregnancy usually ends in rupture during the first, second, and third trimesters in 91%, 5.3%, and 3.7% of cases. However, there have been a few reported cases of fullterm ovarian pregnancies [9] .
Physicians can detect ectopic pregnancies by performing pelvic ultrasound and examining serum β-human chorionic gonadotropin levels [10] . Acute abdominal pain is the most common symptom in patients with ruptured ectopic pregnancy, and there have been many cases where the ectopic pregnancy was diagnosed because of acute abdominal pain when the patient was unaware of the pregnancy. There are 2 options for the management of an ectopic pregnancy: medically using methotrexate or surgically by removal of the ectopic mass [11, 12] . In a ruptured ectopic pregnancy, the patient usually experiences hemodynamic instability due to the bleeding from the rupture site. Therefore, physicians prefer the surgical option for the management of a ruptured ectopic pregnancy [12] . In an ovarian pregnancy, ovarian cystectomy or ovarian wedge resection is a common surgical procedure [13, 14] . In 1878, Spiegelberg described 4 diagnostic criteria for ovarian pregnancies [15] : intact fallopian tube on the affected side, fetal sac occupying the position of the ovary, connection of ovary to the uterus by the ovarian ligament, and histological confirmation of ovarian tissue in the gestational sac wall.
The patient arrived at the hospital in an altered mental state without acute abdominal pain, which is the most common symptom of an ectopic pregnancy. It is possible that the mental state was due to hemodynamic instability that are sometimes observed in cases of ruptured ectopic pregnancy. However, based on the abrupt mental change and absence of pain, we considered neurologic problems such as syncope, seizure, and brain damage. Initially, because she presented with low oxygen saturation and inability to breathe, we suspected cardiopulmonary issues. The diagnosis of ruptured ectopic pregnancy was challenging due to the absence of common symptoms, such as acute abdomen, and the presence of an altered mental change, which is uncommon.
In our case, we confirmed the ovarian pregnancy through gross and microscopic examination of the specimen, which met all the criteria described by Spiegelberg, including ovarian tissues in the gestational sac wall (Fig. 2) . DIC resulted in continuous bleeding of the operation site after the fetus was removed. As a result, we operated using techniques for oophorectomy instead of techniques for cystectomy or wedge resection.
Ruptured ovarian pregnancy is usually accompanied by symptoms such as acute abdomen, and it is usually found in the first trimester of pregnancy. However, if the ovarian pregnancy continues to an unruptured state, it can progress and undergo delayed rupture after the first trimester. Ectopic pregnancies can be detected early if pregnant women undergo an antenatal care program. At a minimum, an ultrasound should be performed to ensure that the fetus is in the intrauterine cavity in cases lacking antenatal care.
